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DESCRIPTORS- « JUNIOR COLLEGES i ^ACCELERATED PROGRAMS i 
^EXPERIMENTAL PROGRAMSi ^ENGINEERING EDUCATIONS ti^TEACHER 
EDUCATION, INSTRUCTIONAL INNOVATION, CURRICULUM DEVELOPMENT, 
COURSE ORGANIZATION, 

THIS PROGRAM WAS DESIGNED TO ALLOW ABLE STUDENTS TO 
ACCELERATE THEIR PACE AND PERMIT OTHERS TO PROCEED AT THEIR 
OWN RATE. EACH SEMESTER WAS DIVIDED INTO THREE fIVE-WEEK 
SESSIONS, EACH SESSION PRESENTING A FULL SEMESTER'S COURSE. 

TO ACCOMPLISH THIS, THE INSTRUCTOR GAVE ONLY EVERY THIRD 
LECTURE OF THE FULL SEMESTER'S 45-CLASS SCHEDULE. IF THE 
STUDENT SUCCEEDED ON THIS PROGRAM OF ONE THIRD OF THE 
LECTURES PLUS OUTSIDE PREPARATION AND STUDY, HE WAS ALLOWED 
TO PROCEED TO A NEW AREA OF STUDY. IF HE DID NOT SUCCEED, HE 
TOON THE NEXT FIVE-WEEK SESSION WITH ANOTHER THIRD OF THE 
LECTURES, AND, IF NECESSARY, THE THIRD SESSION. THE PROGRAM 
WAS TESTED ON EDUCATION STUDENTS IN METHODS OF TEACHING THREE 
ELEMENTARY SUBJECTS, AND ON CIVIL ENGINEERING STUDENTS IN 
THREE COURSES. OF THE 228 STUDENTS INVOLVED, 55.7 PERCENT OF 
THOSE IN EDUCATION AND 35.6 IN ENGINEERING COMPLETED THE 
COURSE IN LESS THAN 15 WEEKS. AFTER EXAMINING THEIR ATTITUDES 
AND ACHIEVEMENT, THE RESEARCHERS FOUND THAT (1) FOR ALL 
STUDENTS, THE PROGRAM OFFERED THE POSSIBILITY OF ACCELERATION 
AND INCREASED FLEXIBILITY, BUT SUFFERED FROM PRESSURE OF 
TIME, (2) FOR THE EDUCATION STUDENTS, IT ALSO OFFERED AN 
INTRODUCTORY OVERVIEW, BUT SHOWED INCONSISTENT PROCEDURES 
AMONG THE INSTRUCTORS, AND (3) FOR THE ENGINEERS, IT GAVE A 
CHANCE FOR MORE STUDENT INITIATIVE, BUT LACKED CONSISTENT 
GRADING PRACTICES. FOUR RECOMMENDATIONS FOR THE IMPROVEMENT 
AND USE OF THE MACRO-PROGRAM ARE GIVEN. CHH) 
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General Summary 



Basic Objective of the Program; 

The basic objective of the Macro-Programmed Curriculum was 
to provide able students with the opportunity to accelerate the pace of 
their college education without requiring significant increase in equip- 
ment, space, and faculty tutorial time. At the same time, the program 
was designed to be sufficiently flexible so that the average and below 
average students could participate, but at a rate equal to their abilities. 
General Summary of the Program; 

Under the Macro program, each of two semesters was divided 
into three five week sessions. During these five week periods, a 
full semester’s length course was presented. 

For each of the six Macro-Programmed courses offered each 
semester, the professor prepared lesson plans and outlines which 
detailed the lectures given in the forty -five class periods normally 
held. In addition, any outside materials considered by the instructor 
during a usual semester were also outlined. 

Under the Macro Program, the professor actually delivered 
only fifteen lectures during each five week session. At the successive 
class meetings during the first five weeks, he gave what would 
normally have been the first, fourth, seventh, etc. lectures. The 
student was required to research and organize the material presented 
in the thirty lectures which were omitted. At the end of the five week 
period, students were examined and those who passed the course were 






permitted to move on to a new area of study. Those who did not 
demonstrate sufficient knowledge of the material at the end of five 
weeks were required to repeat the course during the following five 
week session. 

During the second five week term, the professor delivered the 
second, fifth, eighth, etc. lectures of the series. Students enrolled 
in the second five week session included those who had successfully 
completed other Macro programmed courses and those who had not 
met the present course requirements during the first five weeks. 

For those who were repeating, the second five weeks provided an 
opportunity to review the material assigned previously and also per- 
mitted them to receive an additional fifteen lectures. Again, exami- 
nations determined whether a student had adequately mastered the 
material. If he passed, he could move on to another course, but if 
he failed to meet the instructoi*s requirements, he re-enrolled in 
the same course for the third five week portion of the semester. 




During the third term, the professor delivered the third, 
sixth, ninth, etc. lectures of the regular semester series. As during 
the second five weeks, the class was made up of students entering 
from other courses and those who were repeating from the second 
five weeks. For the student who was repeating the course a third 
time, this offered him an opportunity to again go over the material 
and at the end of the final session, he had received all of the lectures 
normally given during a regular semester, but obviously, in a 
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different sequence than those taught in the usual manner. Thus, other 
than the inconvenience of receiving the forty-five lectures in a staggered 
sequence, the student who repeated three times received exactly the 
same lectures and spent as much time in class as the student enrolled 

in the regular semester long course. 

Regular Courses 

15-week semester; regular presentations of 45 lectures. Grade given 



at the end of the semester, 



First Five Weeks 

Lectures 1, 4, 7, 10, 13, 
16, 19, 22, 25, 28, 31, 

34, 37, 40, and 43 given; 
at the end of 5 weeks, 
grades are given and 
the student may remain 
for another five weeks or 
move on to another Macro 
course; 

if he elects to move on 
this becomes his final 
grade. 



Macro Courses 



Second Five Weeks 

Again, full course 
coverage; repeat of 
previous five weeks, 
except that lectures 
2, 5, 8, 11, 14, 17, 
20, 23, 26, 29, 32, 
35, 38, 41, and 44 
given; grades again 
given and the student 
may elect to stay or 



move on; whether a 
final grade is recorded recorded, 
depends on his decision. 



Third Five Weeks 

Full course coverage 
for the third time; 
lectures 3, 6, 9, 12, 

15, 18, 21, 24, 27, 30, 

33, 36, 39, 42, and 
45 given; grades again 
given; for students who 
stayed in the same 
course for all three 
segments, this represents 
the grade which will be 



Experimental Design and Evaluation Procedures i 

The overall effectiveness of the program was evaluated in terms 
of two basic types of criterion measures. First, a comparison of the 
academic achievement of the students ir e Macro Program was made 
with the achievement of students taught in the regular semester length 
course. To control for varying effectiveness of teachers, each 
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instructor taught a Macro section and the regular semester length 
course which served as the control group. Achievement was measured 
in both conditions by use of the same examinations where possible. To 
prevent practice effects which would have ^avored Macro program 
students who had to repeat a five week session, alternate exams were 

devised and used. 

Second, the attitudes of the students toward the program were 
also evaluated. To permit a direct comparison between reactions of 
the Macro program students and those taught in the usual fashion, an 
extensive questionnaire was given each student in both groups. This 
information was supplemented by in-depth interviews with some students 

While it was assumed that success in the Macro-Program would 
very likely be related to general academic ability, the influence of 
personality factors such as social maturity, need achievement, etc. 
were also recognized as being potentially important. To determine 
the relevance of these variables, the CaUfornia Personality Inventory 
was administered and the scores on the various sub-scales were also 
considered in relation to the student's success in the program. 

Although major interest of the experiment was in the reactions 
of the students to the Macro program, faculty reactions were also 
given extensive consideration. Questionnaires, in-depth interviews, 
and conferences wero used to determine faculty views concerning the 



overall merit of the program. 



specific Summaries of the Courses 
I. Education 

The three courses used for the Macro Program were all 
related to methods of teaching in elementary school: Language Arts, 
Arithmetic, and Social Studies -Science. The general purpose of these 
courses was t.3 prepare students for student teaching in the basic 
content areas of the elementary school. For all courses the pre- 
requisites included junior standing and admission to teacher education. 
During the semester (or five week Macro periods) students in all of 
the courses prepared units suitable for use in the elementary class, 
planned projects using content materials, presented lessons to class- 
mates, and observed teaching on closed-circuit television. 

Education 163: Teaching the Language Arts in the Elementary 
School: Students in this course were expected to have an awareness of 
the nature of language and proficiency in both reading and written ex- 
pression. Specific prerequisites in addition to those listed above in- 
cluded having passed the English and speech proficiency tests. The 
purpose of the course was to provide a basic groundwork to prepare the 
student to teach all aspects of oral communication, reading, handwriting, 
spelling, and written communication. The primary method of teaching 
was lecture-discussion with supplementary TV and instructional films 
used to provide examples. All students prepared projects appropriate 
for use in elementary language arts classes. 
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The Macro and regular sections were handled in basically the 
same manner, except for the following: Regular sections had three 
hourly tests in addition to the final, while the Macro sections had only 
one test at the end of each five week phase. 2) Students in regular 
sections prepared 23 outside projects and assignments, the Macro 
students did 13 for each phase. As stated initially, however, testing 
and grading were made as comparable as possible. 

Education 165: Teaching Arithmetic in the Elemen tary School: 
Students in this course were expected to have a good basic knowledge of 
mathematics and to have passed the basic mathematics course (Math 8) 
offered by the Mathematics department. The purpose of the course was 
to prepare the student to teach topics such as number systems, number 
manipulation, measurement, and geometry at the elementary level. 
Lecture was the primary method of teaching in both the regular and 
Macro sections. Grades in both groups were based on tests. The only 
real difference was in the number of tests given. The Macro students 
received only one per five weeks while regular students were given 
during the semester several hourly tests in addition to the final 
examination. 

Education 169: Teaching of Science - Socia l Studies in th^ 
Elementary School: Students in this course were required to have com- 
pleted nine hours of laboratory science plus nine hours of social science 
including, specifically, a sophomore level geography course. The 
basic purpose of the course was to present students with various 



techniques and methods for teaching science to elementary children. 
Special emphasis was placed on teaching techniques, selection and use 
of textbooks, and the selection and use of scientific equipment and 
visual aids. The primary method of teaching was lecture combined 
with demonstrations of various types of equipment. Considerable 
emphasis was placed on giving students the opportunity to perform 
in front of a group. In both the regular and Macro sections, grades 
were based on three tests plus evaluation of the students’ demon- 
stration teaching and the adequacy of their lesson plan preparation. 

II. Engineering 

The three engineering courses used for the Macro Program 
were basic ones required of all Civil Engineering students. In addition 
to being basic courses, the three were also part of a sequence so that 
knowledge gained on one course was needed for adequate performance 
in the other two. The general purpose of these courses was to provide 
students with a good basic understanding of the laws of mechanics as 
they are used and applied by the civil engineer. For two of the courses, 
the prerequisites included sophomore standing, for the third, junior 
standing. In all three, a good background in mathematics was required. 

Civil Engineering 120: Statics : Almost all students in this 
course were sophomores and were assumed to have a good general 
knowledge of integral calculus. The basic purpose of the course was 
to provide students with an understanding of the laws of mechanics as . 
applied to static force systems. Special emphasis was placed on the 
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study of equilibrium of force systems, friction, centroids and moments 
of inertia. Teaching methods wei *. basically the same for the Macro 
and regular sections and both were taught by lecture and problem 
solving. Grading was based entirely on test performance: four, one- 
hour tests and a two hour final were given in the regular sections while 
the Macro groups received one two-hour midterm and a two-hour final 
for each five week session. 

Civil Engineering 121: Dynamics: Students in this course were 
expected to have a good basic knowledge of mathematics through ad- 
vanced calculus and to have taken Civil Engineering 120 (another course 
in the Macro Program). The basic purpose of the course was to develop 
an understanding of kinetics with respect to translation, rotation, and 
plane motion. Special emphasis was placed dealing effectively with 
time displacement relationships relative to both fixed and moving points. 
Newton’s basic law dealing with force, mass and acceleration was con- 
sidered in detail with emphasis placed on the study of work and energy, 
impulse, momentum, impact, and conservation of momentum. An 
introduction to vibration was also studied. 



The teaching method in both the regular and Macro sections 
involved lecture and discussion. The only real difference in the Macro 
and regular sections was in the number of examinations given. Students 
in the regular sections was in the number of examinations given. 
Students in the regular section had four one -hour exams plus a two- 
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hour final. Those in the Macro section had a three-hour final only. 



These exams were the only basis for grading. 

Civil Engineering 222; Strength of Materials; Students enrolled 
in this class were typically of junior standing and had to possess a good 
background in engineering physics and math through advanced calculus. 
In addition. Civil Engineering 120, another of the Macro Series was 
also required. The basic purpose of the course was to give the student 
an understanding of the mechanical properties and behavior of engi- 
neering materials. The major topics considered were theories of 
failure, unsymmetrical bending, shear center and, in general, the 
behavior of engineering materials under various conditions and types 



of load. 



The method of teaching in both the Macro and regular sections 
was basically the same, lecture and discussion. Grades were based 
primarily on tests but daily assignments were required of students in 
both sections. The students in the regular section were given four 



hourly exams and a two-hour final while those in the Macro section 
were given a two-hour mid-term and a final during each five week 



session. 
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TABLE I 

Percent of Students Who Accelerated in Each Course 



Course 

Education 163 
163 

Education 165 
165 

Education 169 
169 

Education Total: 



Number 
Semester Enrolled 



1 

2 

1 

2 

1 

2 



31 

19 

25 

18 

9 

11 



113 



Number Number 

Completed Completed 
at 5 weeks at 10 weeks 



6 

0 

12 

6 

6 

6 



6 

1 

9 

5 

1 

5 



36(31. 8%) 27(23. 9%) 



Percent 

Accelerated 

'38.7 

52.6 

84. 

61 . 

77.7 

100 . 

55.7 



Civil Engineering 120 

120 

Civil Engineering 121 

121 

Civil Engineering 222 

222 

Engineering Total: 



1 

2 

1 

2 

1 

2 



25 

23 

10 

13 

23 

21 



115 



2 

4 

0 

2 

4 

4 



3 

5 

2 

1 

7 

7 



16(13.9%) 25(21.7%) 



20 . 

39. 1 

20 . 

23. 

47.8 

52.3 

35.6 



TOTALS: 



228 



52(22.8%) 32(22.8%) 



45.6 




RESULTS 



The experiment was very successful in demonstrating the 
ability of students in these six courses to set their own paces. Of the 
228 students involved 45. 6% completed a course in less than the normal 
15 weeks; 52 completed a course in 5 weeks and 52 more in 10 weeks. 

In the Education courses 55. 7% of the students accelerated their 
programs and in the Engineering courses 35. 6% of the students 
accelerated. The results for each course and totals are shown in 

Table I. 

In the following section, the academic achievements and 
attitudes of the students in the Macro and regular sections will be 
reported separately for the first and second semesters. In addition 
to comparing the grades earned by the students in the two sections, 
the number of Macro students who completed the entire course in 
less than fifteen weeks will also be reported since this measure 
probably gives the most accurate indication of the degree to which 
the Macro program achieved its objective of permitting students to 

accelerate their academic progress. 

For both of the semesters, attitude measures will be reported 

by comparing the Macro and regular students’ answers to the same 
questions on the general questionnaire (see Fig. 1). These attitudes 
are summarized in Tables III through XU. The comparisons and 
computations of differences are based on the mean of the measures 
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taken at the end of each of the three Macro cycles and the mean of the 
control group which was given the questionnaire at the end of the fifteen 
week semester. In all instances, ratings were made on a five point 
scale which was scored 0 through 4 with the mid point at 2. A positive 
value in the comparison of the means indicates that the Macro group 
was rated higher, a negative value indicates superiority of the control 

group. 
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